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t- 

mz¥m# za ©«mn«jE t m mmmz t<Dm 
a * rtexzmmfmicmMmsti, mmafsmc 

*$ » swEWte t mmmr'& act 
^1 $tcte2<,czm(ommm£M'&%i&.. 
1 mm 4 ] we^sh* ^-fvfi ?wf ass 2 * 

S. 

c hmsb 5 ] mzm 2 mm&x a ? wmffig&itm 
a v *<Dmffimm.& *) < . mann*s 
ct vmrnm 2 s^f©fitnfiitk«BMfa¥^(*x -c j: 

Ci^#®i-rSti^2. 3 $fc{*4K:iafS©^« 

[»*i8] mum 2fwt». mumoim*®*-. 
mzm 2 ©^©ffijAfiiw. Hut ea«fed<DSin©iiiRffiM 

«CJ:«5W^S$n-5)C<J:*!f$84tTSIB*3I2, 3. 
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2. 3, 4. 5. 6S/c«7iCietS©miSm^$IJ®^ 

tin** 9 ] Mia****** a » *&mmutcm-&tcm 
%mw*A vf-i^ymmuxtmr^mMa^eti 

«T<&e£ft1W*&r*llJfcJHi. 2. 3. 4. 5. 

[tM?JS 1 0 ] mz^m&x a mzMwmEEQi 

IWcJBl. 2. 3. 4. 5. 6. 7, 8gfcW9 4aei& 
1000 1 ] 

a«K«««:W-r**««te«iwiaE{cHi-r4. 

[0 00 2 ] 

ittztcihic. X.nWt&ifoti&v A 

[0 00 31 I12IJ, tfc^ — fift{CfflC»6n-Cl»5-^ 

=l=-~j Y (ECU) <t, COECU^r/rL/r^^ K7-f 

[0 0 0 4 ] |5FS5C*iC>-C. E C U 2 0 1 «*^rtiCS 
COECU2 0 1 rt«:{J>; U-08S2 0 
30 2 J&Jffi^iA Snt*)0, CO'Jb -EIB 2 0 2 <DS.^WJ 
(i^-f i'-^N-^.^2 0 3 a^:/^L•r-'^*•y'r , ; 2 0 4© 
+4Shf«Cffi|*3ft'r«,>S. ^^'7^F205B 
9^t-^-^^20 3 b^ltECU20 1 falCWt. 

+ > hffilnRSCD(^ffi(C{i=i>^b-^2 0 6*1 

[0005] —5?. e c u 2 o i rtcttgw enfc« 

40 ©'J U-0SS2 0 2«:ft3.-c @ 1 Sic^-r^^H:, ii 

«iHi*tT5 fe©fc*o6n-rt>s. si i 3(c^-rfc©«. 

?aat42 >tM*JJ»^a»fl:3R^- QAi SJf^^* A A 1 8c 4 'J 7 
7 U>*F ETQBiOif«K^t> UStnRSfc 
C©->-p> hfitaRS^^^-SiiS^ai-rS 

QA^7 l 0 2^«aiu^. 

[0 0 0 6 ] tic, I14B. %%z(D¥mfcXA 
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[ooo7] raiatcfc^-c. tt£&m<onmm&fflw%i 
g«. mm i o i <D&JinE.v B^?F7-/h n 

,ssstc^ + > f stsR s fe ^twast >v-ftm¥-m#m 

-7-QF© KtW>D- V-^.S?rit?rJ^L/c«l)?£-C4> 
Sfc. ->+>h«tnRSfti£ttSmftt&bL,-C^ 
- KOxT@SgCC«fc0?ag-fe>-frtja*^^QF© 10 
SgHjftfW^lT -5 K-7-f;<9 0 1 K5-f><9 0 1TV& 

F©IBiftfi-^*^>/*7WfflI-r4A/Da8t»9 0 2 
fciO'WrO (CPU) 9 0 3 <hfttt;tTt,>-5„ 
[0 00 8 ] ¥agf*>W y^t L-C<Di&g-te>1f-F*3ig¥ 

)E¥^<*^^Q F *%$<lft tc * V »t S jt&>I»r 
«ffi*flM.Tt>4. S/c> ^©RGttSt/tT'&O. Z 20 
D 1 t*y— hG-V-XSK 1 2 [V] Kgnty- 
h GtcflWE&PEfflH S *a<fc 5 <fc Lfcti^K: c ftft 

[0009] ttc. *wkm(Dmw.mmi\w$im.-cte. 
-od-v-^ smite *sws«*«{c»-r&»»«we* 

8S£LrcDM«)tiitgg|9 11. 913i, mSRiHIBEISS 
<tcr©^$)iiitig9 l 2i, ^ + -yji<>^@lfS9 l 
5i, W3>90 3*>6©*>/*:7IW»«^*jJ:CF 30 

R Gft/M/TiSg-fe >tf F*3(S¥*«^^Q F ©y- h G 
^riBSfr-T -SlgSfttelSS 9 1 4 *«*.T«J«S*iTl>4. 
[0010]->t> h«taRS©«E»T«:S-3*IS« 
*M89 1 2*^LT. «ifi*J*iJsEffl <±R) ftjB^fc 
iLr«««^1ftW3tiA:*Br£«:tt. &»IhI8&9 1 4&C 
<t i TfiKfe >1frtj*£»f*J*F-Q F * * 7 ftft i u . 
*<D»*«*«fiTl/r«3effl (TIE) 4T@-5fcf.iiS 

[0 0 1 1 ] v^3>9 0 3tt. mofE^r— 2lH]8g 40 

(&iw«w9 ii. 913) &jti,-cmm*im*:~ 

[0012] 
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Lfcist* o . ia^©as-fe >^rt^*^<*3R 

•T-Q F © * :>ffi*n©<Ki&CC # 9 MwOj^mtlC J: 0 , 

f + > h aEja©«ai*3W*«T? * & ^ <t c » 5 ma * 
s. 

[0013] */c. ±&<DmmtomzpT&n®Mmm 

r*^#^*i»£Ktt«fBTsa«. *-*>*i@:©5§*& 
aas*j*o>F5s^ffi»tt <t' © v 7 •> 3 - h vx'b 

ias-b rtja¥8K* sff-q f ft * 7 ww-r slm 

[0014] + > hffilnRS, v-Tn>90 3 

0 . ifccti6 ©Jt« WK«c SPa a D «: «fc 0 SIS a x h * s 

[0015] m«tt^aiffl©->-p> hiStnRS 

ft, x>i»;U-Artl?©S^ft : ©l®LC^gm4{Ci2g 
«Citt. -e©«taffi*«SS^{t«:«t0^bLTL4 

a*9«cEB-r*©*i— mwc* ■> yt. 

[0016] C©J: ^tc, «wmAHMtB«dtrx> 

!SIC^*!->tl>fc. 

[0017] *^bj©@«j«. ±Efie*©mii.^-t>*tii 
teM$&K.m&m&3 n5->+>h iginft^B t o xmm 

©^ffl^ftjip^.. *SgflC©Ji«lffiES*J#o^5^» 
ft i*© u r f a - h tfift£. L 3t«^©afif*«E«: » 1/ r 

oi>y>;U-Art^©H^fr©^iLl^&{Cg:g^ 
SCimS Si®«^*flta)^gft*ittt- SCiKA 

So 

[0018] 

j^ft*W^ Av=f-L. WSM&W* 

ltEEft£l£-r*»«1SK£ia#JB?<h. HUte*^(*x ^ » 

^•©jg^NisBE tm&gmwEE t om^mar^mm^ 

«t. *aj3n/cMHf-|ffl*EE4SI»«Ei©aKj£;i;-r 
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[ooio] mtmmmK.£j8.¥-m*. m&mm 
mat ctx-f snwws n4 w 2 

[002 0 ] */c. MiBS«mj££^K©8«liJI# 
^•o«E#t*«. iuie3a£<*;w 9^fc<fconi5ia:ft<^K: 

fcfcfctf 4*ffl#ttt Kt*WC*4 C £ £=8S!(£ It 
[0 02 1 ] Jfc. 85rSB*3W*X -f » ?iH5ia^2*^ 

[0 02 2] * fc. iftiesg 2 -r » *©«fe§» 

f^fcJ:C>'Btria^2^^f©J£tafflJ;bWB?ia¥*i*^ -T s» * 
[0 0 2 3] &rgE&2£ffir». «$M@©Jgta£{« 

[0024] BUSEfii§ftCK5>JSiK*fc«HUSe^2 

®£L,-Cl>4. 

[0 02 5] S/c> MrEMfl^atB. fclti S ftfcMmW 
ffiiiWEtOftWIl 0#t>fii*iBiLfci*{CBir 

£ atii^iEEi <Dmm 2 1 * t^^TS o /c i * ccauta 

[0 02 6] S/c. MfB^f*X -f 9 y-#tjiWKU,fcHte 

[0027] ^ 6jc. mria^i*^ -c » mgBffivnt 
jE^jss^a. Birsa^m^e. Buia*utai#ias/c«Buiai© 

[002 8] fr**. Htlfa^^X^ 9 9\ UI2©*iS{* 

x^9^tc«. nj^jjins i9>y^$ (fet) &n 
mwi&m h -9 > -^x (sit), ^s^ttis 9 

-<9^K ••9"W r ';x3? (EST) . MOSW»t-f^ 
£ (MCT)§©MOSi^ifMY^IGBTH<D 

[002 9] 
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[»W©S«S©««] 0 1 «. *«W«C«S«Wfl»&IW 

Wfg^)6agtii$£^-WJ0T-&4 . 
[0030] *^aj«:*jt,>r. ^tt*a*iISJ£|g 1 1 0 
« . mw© * > V > ;u - A last" 5Ci # olfg £ & 

^©ffiK£i$£-rc£fc< . X>j;>.iU-A|*)3S©8Sg& 

^#©b& b ^gpfiiciag-r 4 c £ «. jstas^©*^ 

10 [0 03 1] aCftgrci*. 0 2 ic^-T <fc 5 tc . Sg-te > 
£ 4fifi-b >?rtjS¥i£#S^Q A 

tc')7r U>XFET£&4 'J 7tU>XFETQB 
£. ?aS-fe>-^F*9M^*^QA©±mffiP^JI<!: 'J 
7t U>^FETQB©i»S)Ii4J:fcStl ) 3> 
^U-£CMP1£, C03>^U-^CMPl<DlliA 
KlS Ctfigt >V ftm¥m&&fQ ARU 'J 7 r U > 
X F E T Q B©*l]ffl)mSCCtlJtEiimiI*«$&-r 

1 1 ii*«?t. as-fe>-v u rtja*«»^QA©pm 

20 Rfit«fc«*«f«:BjajS-fe>-9-[*5j«* 
QAt*>/*7lH»l r mShtSlK) «r*fi£ U . 
C©«fiiESi»tcJ;>), a&-fe>th*35S^#3R^QA4 
a«r-r4<fc9tCLri»4. 0*. Rr»'J7rU>^jS 
K («aS-T4*2ftW) "C*»J. C©J6taffl^iHg5-r5 
C i^cj: *) , fitl0 2 *8&ttL/ett»fc*Jtt4ifflt-fe 

&*E«tt*l^«»*E*£JiR-r4. 
[0 03 2 ] C © J; 5 (C*|6^-C(*. fit*0ij© «t "5 KM 
jjMftaiffl©^*>b«tS*^Storn4©-r. 

30 Sit©«^^liHS^CCi;W3n4 C £ % < If 5 C i-aWHJ 

[0 03 3] «T. **ia(C^4«M«*&*iJia^B©jl 
J&©J^SI(C-5t,>T»ifffl(cSiW^4. felTOKWCt*. S 

l»ri»wr4*«. *WWBCOJ: 5<c«»{cH3£Sti4 

tnmt 4sase»&*ij®^g-c*ti«<i:©«t: 5 *jk»-c 
[0034] c cr. 03 »##iiE©iii 1 ommm<D 

T4^*>*lWia^*^©miBail88«fiSH. 0 

5 . m 6 *i j: ora 7 Bsesfij^s8©sjs^*u{aeia*i*j 
a^«jf / pB#©mfe^^©m®«*&*«i3pjgs{cfew4^ 

^-f»;? ©*?S t SE^Wmt 4tt£B . 0 9 

bj©»2 ©nfis^jswsaattj&sfl^soiHiKmfiSia. 
si o«*:^©^3©n^®©mas«^i]ffli^g© 

50 BHHIttia. 0 1 1 B»l?«©«i«ia»l«WSlK*W 
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[003 5 ] mi i *&w(om i <ommm 

■Si, :^tt0&tt®*Wftt^0&BB. «JB1 0 1© 
ffi^ffiV B^HiSr 1 0 2 K«*&T*S8SK. ¥zgf*X 

>-!f t*m=m#m*Q a k b d m o s 8ti§© n m o s ss 
z&m o -c t >s A* p m o s m-c &mm sjmv & s . 

FETQB. tSlnRl. R2, R5, R8, RIO. R 
G. Rr, RV. 7*t-^*-FZDl, y-f*- 
F D 1 . 3>;<u-*CMP 1 . IgftillSg 1 1 1 teJrtf 

v-ci&ma* "R" i^ttfo^^fc^D^Sr&ffl 

[00 3 7 ] Ml 0 2BWtB-^ F^ 1 ?- 
-iM >F-7©fEl(H£-£^-C&D. a— tf -f ? 
?SW1 CiJC^^-ra,, ggftHSgl 

llKtt, 3 1/9 ttV P KSi^lafcv - x I- 

7>yx$Q5t, xs^HMilfi (GND) Cc 
fflffi£i-itci/>i> hv>yx£Q6<b4:iK?'J8:i^l/t:{i 

v - x h 7 >yx 9 Q 5 fc <t 9 h 7 

VBBfK&l 0 1 ©WTJ^JE-Cfc <3 . m«12 

•C*>«3. 0IRBVB + 1 0 [V] 
[00 3 8 ] **flt^-f -y^-il/ r©fflK-fe>1M*i** 

QAB, rtjSfilnRG, figt>tl2 1, 5 -v 

1 2 2Ra'jt^»rfflFETQS^<ix.-C(,^„ tc*5. 

ZDl(jy-hG-V-XSArS412 [V] 

y- hGKjft*l£*SE|JJ03tiJ: *> tLtcm&tiCtti*:'* 

[0039]ojt), *HJ»K»-C«fflf*«l*-b>^ 

rt»N£aSfl*F-QAtt. SS-feytrtil^i^QA 

*^5£fei±©?aa$-c±^u?cci^jaffi-fe>-t>-i 2 1 

?[5]Hgl 2 2(c{g}f FSBrlelSESi VCOMf^ 

atWfflFETQS3&**>ttff4tt*C4«cJ:r>r. 

■fe >-*PiJ«¥i»{* JR* Q A £3HN W«c y UWt Z&m 

[0 04 0 ] SS-fe>l7-l 2 1 B4iI©#-<*- F**« 
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«««3tt-ettD. mm±. as-fe>if 1 2 ibss* 
afi-b > ■*faM¥m#mi L q a ©sfi#± irr 5 &con 

TSK-br>-!M 2 1 ©S^-/^- FClfitnfflJWS^T S 
©f. F ETQ5 1 (Of- F^[i# "L" U^i?fl 
SlfiSTTA^t. FETQ5 ldit>»6^7 
ttMUc*Btt"£. cn(c<fc<9. FETQ54©y-H 

(G) (D«{40C-7 - ;UT^7'3n. FETQ5 4*i*7tt 

io map >i#gic8& ur . ^ ? ^hk i 2 2 ic " 1 - 

2©m^*s "H" U^JU4&oTjlf&&0ffflFETQS 
j»JN»»3R-T-QA©Jfc«Z>-y-h (TG) 

jg^^^QA©y-x (sa) i)^mmcu^x, 
ias-fe > imstf^K*^-?- q a # * 6 * v vim 

[0041] */c. *iafe^©mag^&*ijapsiST 

B. M102 $fc«SlS-fe>lM^®¥«»*^QA© 
20 f u -i > d - v s AP^tcfct^r^-r sst&Sji^cc 

c ©«g«Sfig£Sl5i-r s*js«c-x»-c«wjt &. 

[0 04 2] 5tr. «F«FBI#©«H«:i»^*J»*E«4 
FET (^2^ftXY ^) QB*$<£i^gtn 

(»2ftfif) R rr«f&3ttT(,>S„ U7rU>XFE 
T Q B © F U-Y >fe J; O'y- F B-en-etirSS-fe >ifrt 
j»2N*f*JR : f-QA©KU'f> (D) fcJ;i>'X©y-F 

(TG) (CSMSn. ';7tU>XFETQB0V-X 
30 (SB) «IStaR r ©— *<D»¥-«:«ttS ti. *S5iR r 
©fl&OiS^ttlgJMffi (GND) tC««ISn-C(,>4. C 
©J;^^C, 'j77U>XFETQBte<tyMH2>trt 
i^#^QA©FM> (D) *sJ;?>'y-F (T 
G) *±tji{fr^CiCCj:^|BI-^ v7- ( 1 1 0 a) ^ 
©*8Mggict5CiAi-Ct S„ 

[0043 ] g/c, i^rU^XFETQBteiO'fiS 
-b>l7-F*3«^fl:^QA«|i]-yp-bxr-|i]-^^ ^ 

(1 10a) ±{Cjf^3^/c4>©*ffiffil/-C^So *H 
J6»««:*JW4«i«tfta*ffiB. 3>/SU-3rCMP 1 
40 «C c fc^?aS-fe>-9-F s 1ia^l*3S^-QA©FH'>-V- 
XffllEV DSAi »*i*]E i ©M©*l WK cfc o r ?ft>n 
SC<b^6. la]—?- ^ 'j77l/>XFETQBis 
«fc J>lSJg-fe >-9-rt^^*T-Q A ?:ff^T S C 5 K J: 

i&S F y 7 F-^d F ^©^'7 'J *©RW«|»* (BIJ 
X) t^CimS. ffitiRr (^2M) 

^^■^1 1 0 a©^gUtc^gtrc^©-C, SMS 
^•^1 1 0 a©fflg^ffc©15S ; ££WiS<-r£C 
««S©^ijSftia*II^T€)C4AS-C|t*„ 
50 [0044] J/c, 'J7 7 U>XFETQB©1^1 
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<%£J:9tc. ^n^ft©FET£$i&-rSM'J&£S© 
t-~>yis A ('J7TU>XFETQB©h7>y 
lfi) < (?aS-b>^rtjS^«»^QA(Dh 
7>^X*ifc: 1 0 0 01) i^c-S^^ic^L/T^ 

[0 04 5] 3 *>IC. StnR r ©t&nfiiW. &££©<fc 5 
fcftffifl 0 2©igtffilx (fflJSi2>iM*gji^ai*3R^Q 
A(Dh5y^$: 1 0 0 Om/'J? r b>XF ETQ 
B© h-7>y*££S[ : HI) <Dfiii^.SJ:^(C59:^5<T. 10 
C©ffiCiR r©!^^ 1 ?. i&a-fe^Wig^jgffc 
A «c £«»«:©£ W«ft (5 [A] ) #mttftt 
#CCffi5iRr{C5 [mA] OSS^jSnii. S3"fe> 
■01*9jW£»f*SR-?-Q AiBCKb-O-V - XHflWE V 
DS^';^r U>XF ETQB(C^S-S4Ci*st?# 
4. *fc.>;U:©«fc5ttHSS»S(cj:i>. 'J7t^ 
F E TQB*J<fct«BtaR r "C«)SSSn4»««Ef6flfe* 

«MM,T«B3* F £<£j&T£ C S„ 
[0 04 6] nJMRRVtt^ s> ^fflKKBSfl. ffi 20 
fSR2CC365>l«:«»3n4. nJ^ffiJnR V©JgfiifiI£^ 

*sci«:«fc»)aasR2 ©aasffl**ffliwtc^BEiBer 

in^> ffitaRl. R2, RVB, i&S-te >1frtil¥ 
ag&SI^- QAOFl"f>-V-^ rSMS. V DSASrffitaffi 
©J:btC»-^<»ffltt?^EL.t:3>^V-*CMP 1 CC 

CMPl©tttfj£ "FT U-tJl/*»6 "L" U^UCCtfJ*) 

FW>-V-*IHWEVDS©L.*t»ff*3M.3 30 

C£*JpItt±&.&. tUKCfcD. 7^oysl»{b-f £t§ 
i ss©^ » ^ i ioa rtffljofttt**^---*- 

[0 04 7 ] 3>n-l/-$CMPl«, #l*Ff*3fc©SuB 
JCl^tetfJ^©— SPSrJjRT. 3>a'1/-$CMP10 
"+" Afli&T-CCtt. ©JS-b>1trtS^^*^QA© 
FW>D-V-*S AlHSIEVDSSrffiinR 1 iigtnR 
2 *s i O-Dj^JStnR V ©&?>J{gSt ( R 2 | R V ) i r# 

3>AU-^CMP 1© "-" AJ&MFF-fctt. 'J7rl/ 40 
F E T Q B © F U-f > - V - ^|ffl«E V osBPfttt 

"+" A*^(cfl^S*i*«a#**(,>£ Steffi 
^«W39) ( "H" U-<A> iftO. "-" A^ffl^tcSt 
*&3ti&ttffiJ:9 " + " AM^«c«^?tiSifiEis^ 
<*C>£#K:fcgHJ ( "L" U^JU) £&£„ ftfc. f£54© 

[ o o 4 8 ] awe. &t±m.mutc^mmmmo>mm^ 
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wa 7 * # in u x . *nte^s§©mjs^&*ijai«g** m 

6 ^ >ttSI^©S^B$© F u > - v - x fia^il©iz: 
%T#«3#14©i&9iE. S6«IU^e<3lBlK0. 07«S 

s-fe isy-ftm^mtom^cD f w >®££ y- f - v- 
[0049] mm»x-< v?£Lxu&-t>?ftMmm 

M^QA4ffiitfc)|^, IR10 1 2»<E>J«? 1 0 2 

^©m^ft^ssi*. ^wicia6«:^-rj:^Aj:[ag§ < t 
i/T*sn^ M102 (c»«A@ueeig©s«('r > 
^^>xlo tammiRo tzsts. ess* 

fcttfiffi 1 0 2CC*J^r^S{|»^^Lfc*|^-CC{iR 
04t(i&if.&ffitrt&^$n5t CC-C^filn 

<rS F^a-F) ©«^ic^4 0 [mQ]fclT 
-C*f3> ^5fe£*Iif&©*§-£tt3*j4 0~5 0 0 [mQ] T 

[0 05 0 ] C©<£ 5 &m#{tti£*I3g©-gi5£)jX-rSg 
^ jK^ttlft^Q A© F U O-V-XffliEV 

oms. nmi 0 2&tm.i [kQ] ©is^ccoi^r© 
it«. «*«»«y»*jj:u t fiw©«». ait. mmwrn 

[0 05 1 ] C©J:^^ FU-O-V-XffiUJIVDS© 

t<Dim&n.*n$rtz>tc&><<c. 3>f r >if j f>a^©ts 
&mmm±t£->xu£o±i,>'}fflm&&z. ttc a> 

©T ■> i ft o X L i -5 £ t > -5 WSI fe * ~> tc Q 

[0052] H5K*$i>t. &m.-ki'-mm¥mim* 

A « f > ^ * 7 MJUt -C SWf T ^> . 
[0 05 3 3 S/c. ft^rl 0 2©^tn*5 1 [kQ] ©£ 
#© FU-/>- V-XPaSHVDS©^b(C3^-C. ^© 

ct5tc#^-c#^., site. mz-u. ssh2> 

^M#z»<*^QA(CB5i^© THAF2 00 1 ] * 
{£fflbfctg^ m^ffl 2 [V] ©£|f. FU-f>^ 
g^ID-12 [mA]»e, y— F - V — XRIJ^iEEV 



m 

n 

Tests. ««ost»ff*Ei. 6 [v] icmmstiz. 

lg«j[5Jggl 1 l«l<fc£y-h (G) ^<D%m\Z 
VTGS«±# L T tf -o T U $ *) Y\s4ls--J-7ffi 

®ivds^16tut. y- h- K U-f >im©5gffiCGD© 
mM^®j^3i±-5©r, y- h - v-^ramBEVTGsoc 

BEVTcsii^i. 6 [v] «c«i^3n?>c lt» y- 
hFM >ramnvTGD(D<gT(c-^)6n-c f \s4 >- 

iDrr£^H«2-3*9. ^i»y-h-Ku-/>raiE 

VTGD®fiT(C i 4^- h - F U- -Y >IBIf?SCGD©SWB 

h - FU-OP^SCGDCD^fi^-C&S., 
[0 0 5 4 3 ttc. nmmtri= 1 [kQ]B#©FW> 
-y-XH^IEVDSCD^tfCOti-C. 'X<D£*>t}:W&{i> 20 

*>«S8{ca»LA:a©*Sii^r. fgftbSBU 1 1 
Kior^-h (G) ©i£6tt&3tfI1lM£(Ri|XU * 
©y- h ( T G ) ©^BEV tgs£— &cU-o 5 J: 5 ft F 

oT, $>Sigj@ffi!Fia©^«: Fu-C>- v-xr^EEVDs 
*>H5©ft«JSlS= 1 [KG] B$©dtoRJ:«)±flflCc*i'i 
«. y- h -y-*fBj^JIVTGSti 1 . 6 [V] «fc0 4> 
flS< 4ott,)5Ci^lit|ct5. FU-O-V- 
*MWffiVDSttH5©ft»!Haa = 1 [kfl] BfCDft^d: 30 

[0055] S6«c. isi— ffi&mmctovzms<Dnft 

tm=l [ kQ] i|©ffl^6©^«*AVD5GAP<t-r 
AVDSGAPXCGC)^(D^#*y- h - V-^P4« 

ffVT<5*»63ii*2mtf. y-h-y-^iEiavT 
gs»i. 6 [V] tc&se: 4. Mttili, 

y- h -V-XP^*)£VTGS« 1 . 6 [V] fr(bC<DM 

[0 0 5 6] 40 
[81 3 

VTGS- 1 . 6 = AVD5GAPXCGD/ (CGSXCGD) 

IP^. AVoscArti (y- h -y-^.ra^JiVTGS- 1 . 

6 [v] icttm-rz. 

[0 0 5 7 3 y- h - y -xp^mjIVTGSi F b 

•Y >®i£ I D£©Pi8K:«. m7<Dtm< l CffrfJ:'?t l C. it 
WciSt,* 1 *f 1 <Dm%&& £. CCT, 17 ©1$t£tt H 
jiSS© THAF200 lj <Di><D~C$> <0 . 0"£©VGS« 

ccr«y- h -y-^mmBEVTGscctia-ra. otc 
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hcshcs-^-c f u a >nm \ d &at-r to 5 c-tai-c 

Z2>. mi Itio^X. Fl/-f>lIID=10 [A])5 

m<D^m^tm6o [mv/M r*&„ hp-^. i 

[A] © FU-/>«fcfe I D©gMt#6 0 [mV] ©y- 

h-y-xramKVTGs©^tK*ff&u ±5 [A] © 

FW>SSfc I D<DmtlCttUX± 0. 3 [V]©y- 
h-y-xp^EVTGS©^b*5»Ctv-r-S„ C© 
»«^*ee*^K:*J^-C'>-i'> hffitaRS = 6 0 [m 

[0 05 8 ] fcfc, F H* >moS I D*i-te'a©B#«y- 

SfcftSi. [5]gS©-C>^^^>XLcfcJ:c>'I5I8S±ft© 
JStnR c ©£8!£S:tt SCiKftS. FU-f 1 D 
#ti*f -SKjltrc Fu-f >-y-xmm)EVDs©ft^ 

<kMcFL-f>S$I D#*£<&£<t. KUY>S$ 

i D©S:%±o^iB«y- h*^-r^(5is§(cj; -5,3cm 
aa-c^s^-^ffltciK^L/. Ltc&-D-c. y-h- 
y-*[BjiIffiVTGS©ffl;|£4>iDm^&c J5c 
*s, y- h - FH'>PamiEVTGD<>5^'ft-^ci-C*-5i 

£©y- h -y-xp H imEVTGs©*^©iE^±*^-c 
F U -T >mifc I DOfi%±a&« 0«JE**SB*)E-C 

[005 9]*(C, HVH6tcjj%Tflteft|n|ttBI£#JK 

u^c^e.^ fgfiErmsg i i e>B#©?as-fe 

^rfflmiIVDRte<fcO'FU^>m3SI D©^»M^) Koc^ 

[0 06 0 ] lEKbHi^l 1 l©y-^ f-7>^^Q5 

S©y-F (TG) (C§»£ft/c11^ 
(iffi$tRG*ij:t>'R8afeD''fcv>5' h7>^$Q6?r 

[0 0 6 1 ] C©B#, jBa-b>1M*3j»i|£aW*jR^-QA3&J 

t-5^»45iB». y- nwteii. y- 

H-y-xpa*JEVTGS*iffiTtr4> FW>«»I D 
[0 0 6 2 3 SSi2>-9-rtia*^ft*T-QA*5f>^^ 

7i«tcA5<!:. y- hm«w©&m»y- f -y-^ra 

mEVTGS*{fiT$ti-T FU-Y>Wi!£ I D?:j)^3-tfJ: 
^ F W I D ii^gPHifS-C^S -S^fr 

■C8bf^^,i:-5fra©-c. Fu-Y>-y-xwmi£ 
VDs*iitttiLry- f - f w ^PHigfiCGD^^a-rs 
c<fc«:J;0. y- h©4jr^^S**-f >-teJi>U-c Fu 
-Y>«SK I D^©i^£&<-T FU 

-Y > - y - ^ ramjE v ds*^ f tr * i> r c © 5 J; ^ 
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EEV DSSr^fbS i±Z>Jj<DJvm&&fi£.C i> i><D?$> 
K>> FW>*iftI D^^b^-t+^^Ctb^r FW> 
- V - * Rfl^JI V ostmt 3 ti- -5^*5 JE® ffKCgf i» C <t 
iCcfcSfc©"C&&„ 

[006 3 ] FM >®t I D©ifflujfi|ITlgSfr[51gg 1 
1 1 ifiitv%m^Vx *> i^KiSntfc, ISIJSK^ FU-f 
>«8iU Dtt KU -f>-v-.XfH*EEVD5**gtffc (if 

to) vt&rm* KFu-o-y-xmj^jEVDs©^ 

b&s-c. K L"f >®ft i d «y- h ^©&^©^-ej^ 
gsme (y- h-v-^p^sjEVTcs) icfe^rm* 
?tet>*>, IgSblHlSSi l l ^s^-^Miffli^tf ^ 

Q a ©* >/* "7 tt^oSiHK: & x t . 
[0064] «»K. y- r£3tHT€>|5I38/0^&£ 
<t. BCflSSSicWLt FU^>-V-XfaSI£VDS 

«M 6tH;f F >- v-*|ffl«EVDS0*Sltt±#K: 

(ja&iB»rteiII38&) WCft*#JJB0fc*>©-C&-5. 
[0 06 5] &cc. «±©^i*tt*iir. *HJiJf5?J 
©flt»ewft»Haii6ao»ffi*«wri. stir. 

U>XFETQB. «Rr) SC'Hi-cS&Bfl-r.z,,, if 

■fe > y-ftmmm&m?- QAi'/^r u>^fetqb(j 

1 0 0 0: 1 ©77 U> h 5 -7— (Current mirror) 082 

I D(*= 1 0 0 0 x F UW>m^ I DQBi&S. 
[0 06 6] t/fc*SoT, SJS-fe>1>-rt»*St*^Q 
A© FW I DQ*= 5 [A] . 'J7tI/> 

X F E T Q B© KL"f >^jJrEi Lt I DQB= 5 [mA] 

^QAWyj?? U>^FETQB©-g-n-e*a©Fb 

-f >-v-xpamiIVDS<ty- l- -y-^RH^EVTCs 

«— SrTS. BP%> VDSA=VDSB. VTGSA= VTGSBifr 

ccf. vds= vcsBii^n-enss-fe^rtj^ 

iftl^QA, y U>XF ETQB© Fu-O- V 

-xra^ffirs>o. VTCSA=VTGSB«-e*i-enisg-tz> 

ifrt^aStt^QA^ 'J7Tl/>XFETQB®y- 

r-y-XRgiiE-C*£. 

[0 0 6 7 ] LtcWiX. 'J77U>^FETQB)Si% 
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Sft^-T-QA tC«ttT £ 5 [ A ] ftWH^fflfifc 'J 7 r U 
^FETQBOtitlt, ISCiR r ©tgtn[iltt. R 
r = 1 2 [V]/5 [mA] - 1. 4 [kQ] £ Ori*: 

[0 06 8] cojcsjc. cct?«, rSjg-fe>-9-rt;a* 

Sftf-fQA«:5 [A] ©ft^jj£*5Sf£tl/c<!:^©FU 

W>-V-XF^HffVDS©ffl (AM) *Ssgi-r-5*i. 

Sg-te>1frt^^f*STQA(cMbr 

tb (=Sifc;g?SI:b) ©/Jss^yy y w>xf etqb^ 

(C. ij7yl/>XFETQBiiaH2>trtl^(*f 
a v S^F'Jy h©KS^* 

[0 06 9] f>9 L + -7«g^CC*5W-Stf)^{C-Pl,i 

FW>WfcW I Dq<V«:[5]8St6 

<. £tc um.-b>*mmmm#m i FQA<Dy- r -y 

-*M*EE VTGSAii. fu^ >«?t I DQVC&g 

>-t?-^fSc gd© s =y - ^dift-e y b **h^ e. 

ETQB©^- r-V-XRS^JIVTGSBW:. >;yyl^> 
XFETQBAigKR r = 1. 4 [ k Q ] ^ft^fT S 

[0 07 0] *fc. ja®-fe>-9-rtm*^»^QA©y 
30 - h -y-Xra«JEVTGSAi*. Fb^>*i)K I DQA©if 

flncocE;(;r^ir<&o-cc»<©r > y-r-v-xram 

EE«VTGSB<VTGSAi^c€>„ S/c> V DSA= VTGSB+ VT 
GD. VDSB= VTGSB+ VTGD©^^*^?)* 1 ^. VDSA- 
V0SB= VTGSA— VTGSBi CC"C, y- h - V- 

X^mH©MVTGSA- VTGSBtt. F U A ^MiM I DQ*- 
I DQB^»fe-r^e>. VTGSA- VTGSB£*fcW-r& C£(C 

<to, i Doviae»«BE«**a*i«ti***i DQBi 

SKI DQBt*. vdsbA^^ < ^Stc-^nr (C©i*« 
40 VDSA&/h3< 4^tl>5) I DCKV= 5 [A] KtBST 
S5 [mA] tCjg-3< U7rU>XFETQB©FU'( 
>-y-xF^I£VDSE*i=i>>'^u-^CMP 1 tciSS 

A*>5*1. SttH2>-5rrt@*2»i*^QA©FU-(>- 
y-XfamiEVDSAfiR 1 itgmR2-C^-EL./c«l (C 
CT-«oJ^t5!nR V tcot^T^iCAti^t^© 

[S;2] VDSAXR 1/ (R 1 +R2) ( 1 ) 

50 {*» ij77l/>XFETQB©rl"f>-V--^fff 
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vdsb> ( i ) : &&-t>D-[*m¥-m#m*Q 

fllJU o^(Cii'j7 7l/>^FETQB©Kl/-{>-v 
-XRSMKVDSBJ:9;*:i*< t©B$. p>;su- 
£CMP KDtH^Jtt "H" l^.iU#>6 "L" U-^JUC^ 
<bor. 181*0881 l i©*7W»«:j:»j. iaK-fe>t>- 
rtjg¥iif*^Q A * * 7 t#£fc2*£ 3 5. 
[007 1 ]^, aw^-SCMPim 
— F D 1 iffiCiRS-Ct^f-'J^^^figSnrLiS. 
igg-te > |W|£3W*3R*- QA*t7 tttfttc jffg Lfc t 
#. .H&09&1 1 l©f>^ Yv^VXZQQK.&'O'f 

-ymmmmzti. ¥4*- fdi©*v - Flint® 

fi-fe^rtjg^ttS^QA© F lW>DH8©m<i^ 
«. VDSA+0. 7 [V] (y s.j~—¥ -ft-FZDl 



(9) ^f§IH 2000-299626 

16 

* ©JWjISJUS:) ICKZCDV, t&tnR 1 -igftR 5 

FD 1 ®»j8"C*ifc6J»n. 3>/<l/->CMP 1 

© "+" \?)i&*<Dmmz. igsbisissi i i*^>$u® 

LX^ZtZ^WSTfrZ. Ltctf-oX. *y\mtc : & 
#L-fci t «fc 0 /h3 l> F U W > - V-XffllE©iV DS 

a- v dsb$ -caa-fe >yftm¥m#m*Q a 7^<ei 

10 [0 07 2 ] SS-fe >-9f3«*aM**-T-Q 7^«S 
[0073] 



VDSAth-VDSA=R2/R 1 x VDSB (at 5 [mA] ) 



«**D£ffl*XE-r*Cctt. ?^-7'l 1 0 aJt-SBfcgifi 
3nrc»4«{aR2«:^J«a*<OpKEiffiKRV*IHSE-r 
£= plSEataRVOfilnia*/jN3<-rSCi{C<fc>3jft« 
^W^fii^T^ic^-? h S-if-S C i*i"C* 20 
[0074] ^fC. 5 v ^fgt^CfcWSfjjfNiCoi,* 

©r\ h- v-^msEVTcsA, vtcsbbio x [&4] 

VDSB=5 [A] X30 [mQ] = 0. 15 
VDSA= I DQ^x 3 0 [mQ] 
Vdsa- VD5B= 3 0 [mQ] x 

5£ ( 3 ) ©it**** < & o % 5tHi£#iJ;£fiI£ jfi* 5tig 30 
S-fe >-yrt«**(*3R^Q A £ * VW.MIX. jg*£3 i±£ . 
C ©fg«±i2 f > ^ y $m<Di£mic& D. -fe > -9- 
Q A « * > t#£*j <fc 0';* ? i*JBK©»£ 

[007 7 ]i8KB, #fl*6^^®gi«if63HJ®$Sg 

«3BB*0«*t,"CI,>S. CCt. 08 (a)8FI/-f> 
Sifc I D (A) *. 08 ( b) tt KU-T>-V-Xiat 
HVDSfc^ft-en^U 0*, CHiJESffltrfE©*!^ <3> 

(v-^nmm^mmm^mn^ts) ©is 

[007 8 ] -r 

[007 9 ] jfifijSrtfaS©»£- (0*®) «. ±35©.* 

ww&uxftix. tas-fe>-yrtM*2S(**T-QA©s 



(2) 

';77l/>XFETQBiW-5i. ?M®X-W)it? 

[0 0 7 5 ] C©M«-C«y- b-V-^fia^EVCSi 
FM>I$1 D©|B]{CttlJtl©M^«3te<)S^ 0 B 
al^{© r H A F 2 0 0 1 J ©«^. ^->ecitty-h- 
y-^p B imEVcs= l o [v] ©i^. rds (on) =3 

0 [mQ] -C&£©-C\ ^i&So 
[0076] 



[V] 



(3) 



( I DQ*-5 [A] ) • 

[0 08 0 ] fiLhttW Ltc cfc 5 (C, *HJgff5fiJ©m?!Stt 

l tcm&omftmffiz & » - f ^ ^ r [asstcj: r 

[0 08 1 3 •7-/3>^fflC^ e ccw^- F-Ji7i 

[0 08 2 ] £tc. ^j^iSm^ilSJttic. KW>-y 

- ^ huee v DscDft&oy&ftzmmt z> h <D<Dmm * 4 

^{fe©^a<tJ±^ixr, n>f : >t>--^1t^©S5xt^o 
fcgp D a D *^StCifc^,©-c. KgiJfa©^' 5 •> *K <fc 
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10 



[0 08 3 ] 3 nJ^g^RV(D^(C«fcO. ftw 

1 0 2<Dmm i^v F5>7\ (gtt*-3»*) KfSGfc 

[0084] mz <omBSBm -xic. n2<omi&Bi& 

103U5Sf^<D«fiS«:>ttUr. ffitfR3, R4. R6. 
R9. FETQ1. Q2feil>'7xt-^*-KZD 
2£ttft]L,ft:t8>i£-C&6. ttJB. H 9 *©j£*TH -» fc 

[0 08 5 ] IP y- h-V-XlSI£ffitnR9T?«i& 
WcFETQ 1 ©y- HC. -;xt-^t-h*ZD2 
fccfc O'&tnR 6 -CfiK-fe >^F*g®*@<*^Q A 

CD^cD^*- FTG£&I£U FETQ lOFU-fV^fi 
RR4*^-0rVB+5 CV] KSSftL. FETQKD 

v - * ^Ma-fe >-y-rt»*a«t*^-Q a © v - * s a k * 

VDSAX (R 1 || R3) / ( (Rl II R3) +R2) 
f&ti, 'J7 7 b>^FETQB© FM>- V-X|ffl* 

BEv dsb> d' ) r*^,^. afiflftKtt-ctt, SK-fe 

^rtjS^NWttR^Q A CD FU-f >*«E I DQtfattMlT 
-SCcanr (1' ) fctifftlU -)WJ7rb^F 
E TQBCD K W > - V-xra^lEVDSBj; < ft 

0. C©B#, 3>AU-i!CMP 1 ©tb*« "H" 

VDSAth-VDSA=R2/ (R 1 II R 3 ) 
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3£FETQ2©FUW r >£*gi&L;fc[lS8£JggSU 
FETQ2®^>/t7 fflffllC «fc -o r SJg-fe >1f F*tf§* 
zSftSt-^QACD V-*PiaSEEVDSACD#II£ 

[0086] 4m^iB0*fflftiteMiiiSirott 

FETQBCDFW>- V-XfigSSEVDSBttrOAU 

^F-QACD FH , >-V-XiamEVDSA«SinR 1 . R 
3<DWmtK (R 1 I R3 ) ifittR2-r^JIU/c<B 
( C C -C « pJ^ffiJn R V tCOC > X 3?mc Atl & t, >fcCD <b 
f -5) *i3>;\'U-JCMP 1 (CA^3n^>„ 
[0 08 7 ] IP^. ^SJCDfiI^3>^ - U-^'CMP HC 

[0 08 8] 
[&5] 



jaSSK*iJSfflW (2' ) -Stitch 5. fcfc. 

CC. 1 0 a?f»Cjgife3*iTl>&t£taR2fcM 

VmWXD^mktK R V 5 „ "I^ISm R V cDJgtS 

[ 0 0 9 1 3 *- 5 »; ?WMt>C*sttZ$btt J $>m8&mM 

^scD-c'^is-r^. i 



■•• (1- ) 

St-^Q A £ * "7 ttSSfc 3 ti- & . 
[0 08 9] iaiS-b>-9-rt«*3»fl«^-QA*J*7tt* 
•5££<DFU-T-'-V-* DSa£ 0 # 

^ffiVDSAthi-r-si. ^afrwatS-ra. 

[0 09 0 ] 
[&6] 

XVDSB (2' ) 

★ [0 09 2] i^K:. am&WSffitcot^r^gl-r*.. c 

30 c v i*. iasiiE*<JSffl« £ > * * y mm. *-$v?m. 

[0 09 3 ] 5fc-f. e>^*7««CC**WSA (VDSA 
-VD5B) /A I D^r*i*^ 0 HAF200 1O#ttfl 

[0 094] 
[&7] 



AVTGSA/A I DQ<V= 6 0 [mV/A] (4) 

AVTGSA= A (VDSA-VDSB) X2CGD/ (CGS+ 2 CCD) 
= A (VDSA-VDSB) 

x2xi200pF/(1800pF+2xi200pF) 

= A (VDSA-VDSB) X0. 5 7 (5) 

-fr * [&8] 

A (VDSA-VDSB) /A 1 D = 1 0 5 [mV/A) (6) 

♦ -VDSB) /A I D«. SC (3) J:<3> 

[«9] 
[mV/A) (7 ) 



55 (4) . (5) cfcO 

[009 5] */c. v^«i|{{C*jW.l>A (VDSA ♦ 

A (VDSA-VDSB) /A I D = 3 0 

[0 0 9 6 ] 5£ (6) 



(7) £it®-r6<i. f>^^ 




(11) 



-f>®jS£i Dm<gz.2>icmnx e>7-*ymtm>y- h 

-v-*P b 111EVtgsa«A-#< ft&#> if* 
Viss-V) (DW&XhS [V] SrSgx-SCittftt^ 
LtcifiiX, y- h -V-XP B imffiVT(5A>5 cv] r 

*n * - s 9 t>mmc$>z> t m%x # -5 . 10 

[0 09 8] Sfi*>im;i^gttf^QA#*>tflS 
K®gLfcS:f£«. FETQlW7fti-C, FETQ 

SfcS&Ktt. Sa§imEVBJiLt©SE> 0dx.tfVB+5 
[V] aJJifiWittS. 

[0 09 9 ] ^x^-y-Y^-- KZD2cD^^^-F^^c 
HE£5 [V] -1. 6 [V] (FETQ 1 ©Li*l>ffi 

«E) «ctKi-rft«. y- h- v-^r^BEVTGSA>5 

CV] fcft.3<k F ETQ 1 *s*>tKSS«:a^U > FET 
Q2&*?Vimicm&-?Z><DX, mnR2t,cmtttAi 20 
Tl>fcigfnR 3 tfl3Bgtt(C|»£S ft* CiiJSS. 

[0100] F W> - V -*R3®EVDSA©EEIS^# 
/h3<ft£©-C. jMitinigStlft KU-Y>-V-^ 
F^)E(DMVDSA-VDSB*5 c fci3^$< ft-5>„ cntcj:«) 

ssftSct^tcfts,, 

[0101] t,*»U *mtffitAiC*slrfZ>ttimKic& 

t>?*-7mi%PlX-%±SC±L%±.&iX Lt. 30 

0 [A] fttcWIKStlS. 

[0 1 02] *5j 0, ^&ffittiftffi*s*» < ««SC2 
tlA, L . *tfcMttUfcft(Dife« <t* KU-f >- y-^ws 

EV DSA©^*S-3*s/«£ < ft&„ C©iJU&.*i£> f 
Xffl«E©MV DSA- V DSB**** < ft e>r. **^E£ 

ftwamaKtc j: *««*fflc>a < r t . 01 extras 
©ttiSKckor, Hfflwftias?ja*ia«s*tf^sa5« 

[0103] *ggffimilg©«»ett^ffl&8-CU. jh 1 

(ommmrnxmrn u &© £ rw©&i x&ft-r sci* 
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(54) POWER SUPPLY CONTROLLER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To make integration easy 
and inexpensive and to enable installation at the spot of 
hostile environments such as inside an engine room by 
suppressing a heat loss without requiring a shunt 
resistor, and enabling a high-speed response even to an 
abnormal current in the case of layer short-circuitting 
such as incomplete short- circuiting having a certain 
degree of short-circuit resistance. 
SOLUTION: This device is arranged at the spot of 
hostile environmentals such as inside the engine room 
and provided with a semiconductor device QA with built- 
in temperature sensor, a reference FET QB connected 
parallel with this device QA, a comparator CMP1 for 
comparing a voltage between the main electrodes of the 
semiconductor device QA with built-in temperature 
sensor with a voltage between the main electrodes of 
the reference FET QB and a driver 111 for supplying a 
control voltage to the control electrodes of the 
semiconductor device QA with built-in temperature 

sensor and the reference FET QB corresponding to the output of this comparator CMP1. Then, 
the abnormal current of the semiconductor device QA with built-in temperature sensor is 
detected, when the abnormal current is generated, a current vibration is generated by turning 
on/off the semiconductor device QA with built-in temperature sensor and with this current 
vibration, the semiconductor device QA is cut off. 
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